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EXTENDED ROTARY HANDLE OPERATOR 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates to circuit breakers, and more 
particularly to an extended rotary operating mechanism to operate a circuit breaker. 

[0002] Circuit breakers, both single and multi-phase circuit breakers, are 
typically mounted in equipment cabinets. A typical electrical equipment cabinet 
includes a front closing door. In some instances, a handle of a circuit breaker 
protrudes through openings in the cabinet door and can be operated directly. In some 
applications it is desirable to provide an extended handle operating mechanism. The 
extended operating mechanism is coupled to the operating handle of the circuit 
breaker by a shaft. 

[0003] In operation, the extended handle operating mechanism moves the 
circuit breaker operating handle to its various operative positions. For example, an 
"ON" position, and "OFF" position and "RESET" position. In some instances, it is 
necessary to lock the extended operating mechanism in an "OFF" position. However, 
in some instances, when the electrical contacts of the circuit breaker have become 
welded closed, usually as a result of a short circuit condition, locking the extended 
operating mechanism in an "OFF" position would create a dangerous and 
inappropriate condition since an operator would believe that the circuit breaker is in 
the "OFF" (electrical contacts open) condition, when in fact the electrical contacts are 
welded closed. 

[0004] Thus there is a need for an extended rotary operating mechanism for 
a circuit breaker that will prevent the extended operating handle from being locked in 
an "OFF" position when the electrical contacts of the circuit breaker are in fact 
closed, such as in a welded closed condition. 
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SUMMARY OF THE INVENTION 

[0005] There is provided an extended rotary operating mechanism for a 
circuit breaker having a movable operating handle coupled to a shaft and electrical 
contacts, the extended rotary operating mechanism comprising a handle operator 
defining a socket. A blocking plate mounted in the socket, with the blocking plate 
including a blocking shape. A shaft adapter is coupled to the blocking plate and the 
shaft. If the electrical contacts of the circuit breaker are welded closed and a torque is 
applied to the operator handle, the blocking shape prevents the handle operator from 
being locked in an "OFF" position independently of the operating handle position, by 
covering a locking hole. The shaft adapter may include one of an extended socket and 
a recessed socket configured to engage the shaft. 

[0006] There is also provided a method for preventing an operating handle 
of the circuit breaker from being locked in an "OFF" position when electrical contacts 
of the circuit breaker are welded closed. The circuit breaker has a shaft coupled to the 
operating handle. The method comprises the steps of providing a handle operator 
having a socket and a mounting plate defining a locking hole providing a blocking 
plate having a blocking shape and configured to fit in the socket. A shaft adapter 
coupling the shaft adapter to the blocking plate and the shaft. Covering the locking 
hole with the blocking shape when a torque is applied to the handle operator. 

[0007] There is further provided an extended rotary operating mechanism 
for a circuit breaker having a movable operating handle coupled to a shaft, and having 
electrical contacts. The extended rotary operating mechanism comprises a means for 
rotating defining a socket; A means for blocking mounted in the socket. A means for 
coupling operatively connected to the means for blocking and the shaft. Wherein, if 
the electrical contacts of the circuit breaker are welded closed and a torque is applied 
to the means for rotating, the means for blocking prevents the means for rotating from 
being locked in an "OFF" position, independently of the operating handle position, by 
covering a locking hole. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0008] Fig. 1 is a perspective view of an electric equipment cabinet, 
enclosing a circuit breaker coupled to an exemplary embodiment of an extended 
rotary operating mechanism. 

[0009] Fig. 2 is a perspective front side view of an exemplary embodiment 
of a handle operator of an extended rotary operating mechanism. 

[0010] Fig. 3 is an exploded perspective view of an exemplary embodiment 
of an extended rotary handle mechanism. 

[0011] Fig. 4 is a perspective back side view of the extended rotary handle 
mechanism illustrated in Fig. 2. 

[0012] Fig. 5 is a plan back side view of an exemplary embodiment of an 
extended rotary handle mechanism in a lockable position. 

[0013] Fig. 6 is a plan back side view of an exemplary embodiment of an 
extended rotary handle mechanism in a blocking position. 

[0014] Fig. 7 is a partial sectional side view of an extended rotary handle 
mechanism illustrated in Fig. 5 along the line 7-7 with a shaft adapter including an 
extended socket for the shaft. 

[0015] Fig. 7a is a partial sectional side view of a locking pin blocked by a 
blocking plate of an extended rotary handle mechanism. 

[0016] Fig. 8 is a partial sectional view of an exemplary embodiment of an 
extended rotary handle mechanism, with a shaft adapter defining a recessed socket for 
the shaft. 

DETAILED DESCRIPTION OF EXEMPLARY EMBODIMENTS 

[0017] There is disclosed an extended rotary handle operating mechanism 30 
having a locking feature that can only be actuated if the electrical 26 contacts of the 
circuit breaker 20 are open. If the electrical contacts 26 are welded closed, (e.g. due 
to short circuit) the extended rotary operating mechanism 30 will not be able to lock. 
This is commonly referred to as "Suitable for Isolation" or "Positive OFF". 
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[0018] If any electrical contact 26 of a circuit breaker 20 is welded, the 
locking portion of the extended rotary operating mechanism 30 will not be able to 
lock and when released the handle operator 32 of the extended rotary operating 
mechanism 30 will return to indicate the "ON" position. This is a feature that 
indicates to the user that the electrical contacts 26 are welded and prevent other users 
that may work on the equipment from falsely believing the electrical contacts 26 are 
open. 

[0019] Prior art relied on the location of the circuit breaker handle to insure 
it would not lock during the Positive OFF. The disadvantage of such prior art is, with 
wear, the location of the handle operating mechanism approaches the locked position 
and relies on the force limits set by standard specifications in order to insure it cannot 
be locked. The present disclosure is independent of handle location and uses the 
torque applied to the handle operator 32 to prevent the device from locking. It will 
only lock if no excessive torque is applied to the handle operator 32. 

[0020] Referring to the Figures, Fig. 1 illustrates an electrical cabinet 10 
which encloses a circuit breaker 20. The circuit breaker 20 includes an operating 
handle 22 and electrical contacts 26. The operating handle 22 is coupled to a shaft 24 
which is coupled to an extended rotary operating mechanism 30. As illustrated, the 
extended rotary operating mechanism 30 is mounted on the outside of the cabinet 10 
on the cabinet door 12. 

[0021] Fig. 2 illustrates the handle operator 32 of an exemplary embodiment 
of an extended rotary operating mechanism 30. The handle operator 32 is mounted on 
a mounting plate 33 which is coupled to the cabinet door 12. A locking pin actuator 
38 is conveniently placed on the handle operator 32 and its function will be explained 
below. Indicia of the position of the circuit breaker contacts are typically placed on 
the cabinet door 12 to indicate the "OFF", "ON", "RESET" and "TRIPPED" positions 
of the circuit breaker. 

[0022] The extended rotary operating mechanism 30 includes the handle 
operator 32. The handle operator 32 defines a socket 34 (see Fig. 3). The socket 34 is 
configured to receive a blocking plate 44. The blocking plate 44 is mounted in the 
socket 34 and includes a blocking shape 46. The blocking shape 46 can be any 
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suitable shape consistent with the blocking shape 46 function of blocking the locking 
hole 26. One method of mounting the blocking plate 44 in the socket 34 is by shaped 
tabs 42 which extend into the socket 34. 

[0023] The handle operator 32 can be composed of any suitable material 
such as plastic and can be molded or extruded by conventional methods. The 
blocking plate 44 can be composed of metal and formed by stamping or other suitable 
fabrication. 

[0024] The socket 34 of the handle operator 32 is configured so that the 
blocking plate 44 can rotate approximately 3° to 8° within the handle. Fig. 6 
illustrates a rotation of about 6° before the blocking shape 46 blocks the locking hole 
36. Gaps 41 (see Fig. 5) exist between the socket 34 and the blocking plate 44 when 
the handle operator 32 is in a lockable position. 

[0025] A shaft adapter 50 (see Figs. 3, 4, 7 and 8) couples to the blocking 
plate 44 by insertion of the shaft adapter 50 into the socket 34. The shaft adapter 50 is 
also coupled to the shaft 24. One embodiment of the shaft adapter (see Fig. 7) 
includes an extended socket 52 which is configured to engage the shaft 24. Another 
embodiment of the shaft adapter 50 includes a recessed socket 54 which is also 
configured to engage the shaft 24. The fasteners 56 can be used to secure the shaft 24 
in either the extended socket 52 or the recessed socket 54. Fig. 4 illustrates fasteners 
securing the shaft 24 into the extended socket 52 of the shaft adapter 50. The shaft 
adapter 50 can be composed of metal. The shaft adapter 50 fits in the socket 34 of the 
handle operator 32 tight to the blocking plate 44 but loose in the handle operator 32. 

[0026] In operation, when the handle operator 32 is rotated, in other words, 
when torque is applied to the handle operator 32, if the electrical contacts 26 of the 
circuit breaker 20 are closed, for example, welded closed, the blocking shape 46 of 
the blocking plate 44 prevents the handle operator 32 from being locked in an "OFF" 
position, independently of the circuit breaker operating handle 22 position by 
covering a locking hole 36. (see Figs. 5 and 6) The locking pin 40 is mounted in the 
handle operator 32 and coupled to a lock actuator 38 which is mounted on the handle 
operator 32. Moving the lock actuator 32 moves the locking pin 40 past the blocking 
plate 44 into the locking hole 40 if the electrical contacts 26 of the circuit breaker 20 
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are open, (see Figs. 5, 7 and 8) If the electrical contacts 26 of the circuit breaker 20 
are closed and an operator attempts to lock the handle operator 32 of the extended 
rotary operating mechanism 30, the torque applied to the handle operator 32 will 
rotate the handle operator 32 approximately 6° thereby closing the gaps 41 between 
the blocking plate 44 and the socket 34 (see Fig. 6) and moving the blocking shape 46 
to a position blocking the locking hole 36, thereby preventing the locking pin 40 from 
locking the handle operator 32 in an "OFF" position (see Figs. 6 and 7a). 

[0027] The handle actuator 32 can be coupled to a mechanized, remotely 
controlled actuator or it can be operated manually. The actuator can be an electric 
motor or a hydraulic or pneumatic cylinder. 

[0028] In a typical configuration, the shaft adapter 50 is coupled to the shaft 
24 and will decouple from the handle operator 32, socket 34 and blocking plate 44 
when the cabinet door 12 is opened. When the cabinet door 12 is moved to a closed 
position, the shaft adapter 50 reengages the handle operator 32 and inserts through the 
blocking plate 44 into the socket 34. The cabinet door 12 can only open when the 
circuit breaker 20 is in the "OFF" position. 

[0029] The method for preventing an operating handle 22 of the circuit 
breaker 20 from being locked in an "OFF" position when electrical contacts 22 of the 
circuit breaker 20 are welded closed will now be described. The circuit breaker 20 
has a shaft 24 coupled to the operating handle 22 of the circuit breaker 20. The 
method comprises the steps of providing a handle operator 32 having a socket 34 and 
a mounting plate 33 defining a locking hole 36 and providing a blocking plate 24 
having a blocking shape 46 configured to fit in the socket 34. A shaft adapter 50 is 
coupled to the blocking plate 44 and the shaft 24. Covering the locking hole 36 with 
the blocking shape 46 when a torque is applied to the handle operator 32 prevents the 
operating handle 22 of the circuit breaker 20 from being locked in an "OFF" position 
since the locking pin 40 cannot engage the locking hole 36. The handle operator 32 
can be operated manually or by remotely controlled actuator, such as for example an 
electric motor, a pneumatic or hydraulic cylinder. 

[0030] Thus, there is provided an apparatus and method for an extended 
rotary operating mechanism that will prevent the operating handle 22 of the circuit 
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breaker 20 from being locked in an "OFF" position when the electrical contacts of the 
circuit breaker are closed. While the embodiments illustrated in the figures and 
described above are presently preferred, it should be understood that these 
embodiments are offered by way of example only. The invention is not intended to be 
limited to any particular embodiment but is intended to extend to various 
modifications that nevertheless fall within the scope of the appended claims, although 
modifications will be evident to those with ordinary skill in the art. 



